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(54) MANUFACTURE OF ORGANIC ELECTROLUMINESCENT ELEMENT 

(57)Abstract: 

PURPOSE: To produce a protection film having good step coverage by 
forming a film by the ECR plasma CVD method. 
CONSTITUTION: A transparent electrode 1 consisting of ITO etc., is 
formed on a glass base board 10, and thereon a positive hole implantation 
conveyance layer 2, light emission layer 3, electron implantation 
conveyance layer 4, cathode 5, and Si layer 6 are laid one over another. 
Thereon a protection layer 7 consisting of Si02 or Si3 N4 is formed by 
the ECR plasma CVD method. The layer 2 is formed by vapor deposition 
of a derivative of tetraaryl diamine or N,N'-di-(3-methylphenyl)-N,N'- 
diphenyl-4,4'-diamino-1,1' biphenyl. The light emission layer 3 consists of 
a mixture of a component of the layer 2, for example derivative of tetra- 
aryl diamine, and a component of the layer 4 t for example aluminum tris(8- 
quinolinolate). The layer 4 is formed by vapor deposition of aluminum tris 
(8-quinolinolate), etc. The cathode 5 is formed from material having small 
work function such as MgAg, Mgln, etc. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The process of the organic electroluminescence element characterized by covering a protective coat with an 
efficient consumer response plasma CVD method in an electron-injection means, a hole-injection means, an anode 
plate, cathode, and the organic electroluminescence element possessing a protective coat. 

[Claim 2] The aforementioned protective coat is Si02. Or Si 3N4 Process of the organic electroluminescence element 
according to claim 1 characterized by being constituted. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to an organic electroluminescence (EL) element, and relates to the 

process of the protective coat for lengthening especially the life. 

[0002] 

[Description of the Prior Art] The organic EL element attracts attention as a new source of luminescence of a thin 
form. The conventional organic EL element is constituted by forming the transparent electrode 1 which consists of ITO 
on a glass substrate 10, and forming the hole-injection transporting bed 2, a luminous layer 3, the electron-injection 
transporting bed 4, and cathode 5 grade on this, as shown in drawing 3 . 

[0003] As a hole-injection transporting bed 2, the tetrapod aryl diamine derivative expressed with the following-ization 
1 , for example, the other third class amine of aromatic series and a hydrazone derivative, a carbazole derivative, a 
triazole derivative, an imidazole derivative, the OKISA diazole derivative that has an amino group, the poly thiophene, 
etc. are used. 
[0004] 
[Formula 1] 




[0005] In the [-izing 1, Rl, R2, R3, and R4 express an aryl group, an alkyl group, an alkoxy group, an aryloxy group, 
the amino group, or a halogen atom, respectively, rl, r2, r3, and r4 are the integers of 0, or 1-5, respectively. R5 And 
R6 An alkyl group, an alkoxy group, the amino group, or a halogen atom is expressed, and even if these are the same, 
they may differ. r5 and r6 are the integers of 0, or 1 -4, respectively. ] 

As a luminous layer 3, mixture, the tetrapod aryl diamine derivative shown by organic fluorescent substances, such as 
metal complex coloring matter, such as tris (8-quinolinolato) aluminum, tetrapod phenyl swine JIEN, an anthracene, a 
perylene, a coronene, a 12-phtalo peri non derivative, a Quinacridone, rubrene, and styryl system coloring matter, or 
the above-ization 1, and the compound used by the electron-injection transporting bed 4 mentioned later, for example, 
tris (8-quinolinolato) aluminum, etc. is used. 

[0006] As an electron-injection transporting bed 4, metal complex coloring matter, such as tris (8-quinolinolato) 
aluminum, an OKISA diazole derivative, a perylene derivative, a pyridine derivative, a pyrimidine derivative, a 
quinoline derivative, a quinoxaline derivative, a diphenyl quinone derivative, a nitration full OROREN derivative, etc. 
are used, for example. As cathode 5, a small material of a work function, for example, Li, Na, Mg, aluminum, Ag, and 
In, the alloy (for example, weight ratio 10:1) containing these one or more sorts, for example, MgAg, Mgln, etc. are 
used. 
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[0007] By the way, although the organic EL element constituted like the above is emitting light strongly at first, it has 
the fault that luminescence intensity decreases quickly as time passes. When this invention person inquired that this 
fault should be improved, this solved being based very on it being easy to oxidize, since Mg exists in the component of 
cathode, and he developed **** possessing the protective coat to which cathode cannot oxidize easily shown in 
drawin g 4 , and the organic EL element. 

[0008] that is, it is shown in drawing 4 — as — cathode 5 — the Si layer 6 — coating — this Si layer 6 — further — Si02 

and Si 3N4 etc. ~ it covers by the protective coat 7 constituted 

[0009] 

[Problem(s) to be Solved by the Invention] by the way — like the above — Si02 Or Si 3N4 etc. — the constituted 
protective coat 7 is formed by the sputtering method However, a step coverage is not good if such a protective coat 7 is 
formed by the sputtering method. Therefore, the problem that thickness of a protective coat 7 must be enlarged exists. 
Therefore, the purpose of this invention is offering the process of a protective coat with a sufficient step coverage in 
order to solve such a problem. 
[0010] 

[Means for Solving the Problem] It is Si02 by the efficient consumer response plasma CVD method to organic EL 
object which consists of this inventions in the transparent electrode 1 and the hole-injection transporting bed 2 by 
which the laminating was carried out on the glass substrate 10, a luminous layer 3, the electron-injection transporting 
bed 4, cathode 5, and the Si layer 6 as shown in drawing 1 (A) in order to attain the aforementioned purpose. Or Si 3N4 
The becoming protective coat 7 is formed. 
[0011] 

[Function] As this shows drawing 1 (B), the organic EL element in which the protective coat 7 of the thickness of 

abbreviation homogeneity was formed can be obtained. 

[0012] 

[Example] One example of this invention is explained based on drawing 1 and drawing 2 . Explanatory drawing of the 
organic EL element by which drawing 1 was manufactured by this invention, and drawing 2 are ECR plasma CVD 
systems used for the process of the protective coat which the organic EL element of this invention possesses. 
[0013] A transparent electrode 1 turns into an anode plate, and consists of ITO(s) etc., for example, is formed by 
vacuum evaporationo or sputtering on a glass substrate 10. The hole-injection transporting bed 2 is the tetrapod aryl 
diamine derivative expressed with the above-ization 1, and N and N'-JI (3-methylphenyl) expressed with the folio wing- 
ization 2. - It is formed by carrying out the vacuum evaporationo of N and N'-diphenyl -4, the 4 f -diamino -1, and the l 1 
biphenyl. 
[0014] 




[0015] The mixture of for example, the tetrapod aryl diamine derivative with which a luminous layer 3 constitutes the 
aforementioned hole-injection transporting bed 2 and which is expressed with ** 1, for example, and the tris (8- 
quinolinolato) aluminum which constitutes the electron-injection transporting bed 4 mentioned later is used. In this 
case, although the vapor codeposition evaporated from a different source of vacuum evaporationo is desirable, it is not 
limited to this. Of course, other fluorescence nature matter can also be included. 

[0016] The electron-injection transporting bed 4 is formed by carrying out the vacuum evaporationo for example, of 
the tris (8-quinolinolato) aluminum. Mgln can also be used for it, although cathode 5 consists of small material of a 
work function, for example, consists of MgAg(s). Cathode 5 is formed by vacuum evaporationo or sputtering. 
[0017] The Si layer 6 coats cathode 5, prevents oxidization, is carrying out sputtering of the Si, and is formed by the 
thickness of about 1000A. This condition is shown below. 
[0018] 

temperature Room temperature power 50 - 500W carrier gas Ar pressure 0.01 what the TorrDC protective coat 7 coats 
the Si layer 6, and prevents oxidization of cathode 5 further — it is - Si02 Or Si 3N4 etc. — it is formed of the **** 
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ECR plasma CVD system which it is constituted, for example, is shown in drawing 2 

[0019] The ECR plasma CVD system shown in drawing 2 is explained, drawing 2 - setting 1 1 — a reaction chamber 
and 12 - a maintenance board and 13 - an exhaust air hole and 14 - a gas-stream ON pipe and 15 - for a support rod 
and 1 8, as for AC power supply and 20, a cooling pipe and 19 are [ the coil for magnetic field generating, and 16 / a 
waveguide-like outer wall and 17 / a capacitor and 30 ] organic EL objects 

[0020] On the maintenance board 12 in a reaction chamber 1 1, the **** organic EL object 30 shown in drawing 1 (A) 
is held. From the exhaust air hole 13, a reaction chamber 1 1 is exhausted with the vacuum pump by which the 
illustration ellipsis was carried out, and is decompressed by the predetermined pressure. 

[0021] The maintenance board 12 is supported by the support rod 17. And a cooling pipe 18 is arranged in this support 
rod 17, and cooling of the maintenance board 12 to predetermined temperature is enabled by carrying out inflow 
eccrisis of the **********. 

[0022] The gas used for the reaction mentioned later is introduced in a reaction chamber 1 1 with the gas-stream ON 

pipe 14. The magnetic field generating coil 15 generates the direct-current magnetic field for exciting by direct current 

and making a predetermined field generate the object for efficient consumer response plasma. 

[0023] Microwave is inputted into the external waveguide-like wall 16, and efficient consumer response 

(ElectronCyclotron Resonance) plasma is generated. It is Si02 to the organic EL object 30. The conditions in the case 

of forming a protective coat 7 are shown below. 

[0024] 

Temperature 30 degrees C - 100 degree-C pressure 10mTorrSiH4 10SCCMO2 20SCCMPower 2.45GHZ (lkW) 
Moreover, it is Si 3N4 to the organic EL object 30. The conditions in the case of forming a protective coat 7 are shown 
below. 
[0025] 

Temperature 30 degrees C - 100 degree-C pressure 10mTorrSiH4 10SCCMNH3 ISSCCMPower 2.45GHZ (lkW) 
If reactant gas is flowed in a reaction chamber 1 1 on the aforementioned conditions, and the microwave of 2.45GHZ(s) 
is inputted from the external waveguide-like wall 16 in the ECR plasma CVD system shown in drawing 2 and a 
magnetic field is impressed with the magnetic field generating coil 15 As **** shows dr awin g^ , limited generating of 
the efficient consumer response plasma is carried out near the upper part of the maintenance board 12, and thereby, it is 
Si02. Or Si 3N4 A protective coat 7 can form in thickness with a good and uniform step coverage, as shown in 
dr a w ing 1 (B). And like the above, a protective coat can be formed at the temperature which does not have a bad 
influence on the hole-injection transporting bed 2, a luminous layer 3, and electron-injection transporting-bed 4 grade 
at low temperature. 

[0026] In addition, in the aforementioned example, although the case of 3 lamination of a hole-injection transporting 
bed, a luminous layer, and an electron-injection transporting bed was explained as an organic EL element, this 
invention is not limited to this. For example, it is applicable similarly to the thing like a hole-injection transporting bed 
and a luminous layer + electron-injection transporting bed, and a hole-injection transporting-bed + electron-injection 
transporting bed and a luminous layer. Moreover, when one electron-injection means serves both as a luminous layer 
and a hole-injection means, it is included in this invention. 
[0027] 

[Effect of the Invention] According to this invention indicated by the claim 1, since the protective coat was formed by 
the efficient consumer response plasma CVD method, a protective coat with a sufficient step coverage can be formed 
at low temperature. 

[0028] According to this invention indicated by the claim 2, it is a protective coat by the efficient consumer response 
plasma CVD method Si02 Or Si 3N4 Since it formed, the organic EL element which is stabilized for a long time and 
emits light can be offered. 
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[DrawingA] 



1^ C>:$t* 



[Translation done.] 



Page 1 of 2 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caus d by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 
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CORRECTION or AMENDMENT 

[Official Gazette Type] Printing of amendment by the convention of 2 of Article 17 of patent law 
[Section partition] The 1st partition of the 7th section 
[Date of issue] January 18, Heisei 14 (2002. 1.18) 

[Publication No.] JP,8-1 1 1286, A 

[Date of Publication] April 30, Heisei 8 (1996. 4.30) 

[**** format] Open patent official report 8-1113 

[Filing Number] Japanese Patent Application No. 6-244243 

[The 7th edition of International Patent Classification] 

H05B 33/14 
C09K 11/06 
H05B 33/04 

[FI] 

H05B 33/14 

C09K 11/06 Z 

H05B 33/04 

[Procedure revision] 

[Filing Date] July 23, Heisei 13 (2001. 7.23) 

[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Change 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] In an electron-injection means, a hole-injection means, an anode plate, cathode, and the organic 
electroluminescence element possessing a protective coat 

The process of the organic electroluminescence element characterized by forming a protective coat using CVD in the 
degree range of low temperature which does not have a bad influence on an organic electroluminescence element. 
[Claim 2] In an electron-injection means, a hole-injection means, an anode plate, cathode, and the organic 
electroluminescence element possessing a protective coat 

The process of the organic electroluminescence element characterized by covering a protective coat with an efficient 
consumer response plasma CVD method. 

[Claim 3] The aforementioned protective coat is Si02. Or Si 3N4 Process of the organic electroluminescence element 
according to claim 2 characterized by being constituted. 

[Claim 4] The process of the organic electroluminescence element according to claim 3 characterized by forming Si 

layer which carries out the coating of the cathode and prevents the oxidization before covering the aforementioned 

protective coat. 

[Procedure amendment 2] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0027 
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[Method of Amendment] Change 
[Proposed Amendment] 
[0027] 

[Effect of the Invention] According to this invention, since the protective coat was formed by the efficient consumer 

response plasma CVD method, a protective coat with a sufficient step coverage can be formed at low temperature. 

[Procedure amendment 3] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0028 

[Method of Amendment] Change 

[Proposed Amendment] 

[0028] According to this invention, it is a protective coat by the efficient consumer response plasma CVD method 
Si02 Or Si3N4 Since it formed, the organic EL element which is stabilized for a long time and emits light can be 
offered. 
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CONSTITUTION: A transparent electrode 1 consisting of 
ITO etc., is formed on a glass base board 10, and 
thereon a positive hole implantation conveyance layer 2, 
light emission layer 3, electron implantation conveyance 
layer 4, cathode 5, and Si layer 6 are laid one over 
another. Thereon a protection layer 7 consisting of Si02 
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